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(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
current level of the received signal current 
(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFTl) generates the converted 
voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFTl). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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, ^2CDt££&s c anB^SMttSo i¥U<(4, ^^2©^S^s 
c a nB^ffil/^tUTFT4^o f fttltt^o itliaotVg s # 
^ICI^ot^^nSo 1 ©t££&s c a nA^MU^^tLXo f 

fVt18t-rZ>ztiz£t)^ M^H&ir^-^d a t a t^m^tfJKigHJr^tt* 
CD-e. -ErCD^tex-^i&d a t a LTSiJ©@it^©*£ C t^T* 

2©j£2Eif&s c a n B^«t4-5^tlif 

J4ffig©U"Ot/ (M;U4&©a5ti©S£&*-r-30 i:^nTSV>o T F T 2 14 
TFT 1 tf- hRcr;-;*##«B^&ttT:fct)> ^o*lC/h£tt®^FWC 
i£^LTJgfi£^nTV>^©-r\ TFT 2^^fnlB^-eibf / FbT^n(4. TFT 2 

zmnzmtntit (4) ^-e^bn, cn^-r^^t.^^^oLEDcasn-s 

EDT©WBEKT*#atU-Ct>tt*J (5) sfc^j&fc-*- -5 J: -5 , +fl>ttiE*ffc*V 
d d (C#x.ni4St^o 
±^©^i&{cj:n(4. M^OLEDC^li I d r v[45fc© ( 6 ) 5$ 
I d r v= (W2/L 2) / (W 1 /L 1 ) -Iw 
-CigJt&tU TFT©#t£tf £o£tcJ: £-f. iE»i:Iwi:it«l/fcttt4«, 
Jt0>JJ£&-T&<5 (W2/L2)/(W1/L1) Co^tlt »IK<Z>*W£#« 

1 8 
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^:tA<*^ C© J: -5 MxJi (W2/L2) / (Wl/L 1) = 1 

/100 fctt* <k-5(rKW-rn«> (6) Iwtbtli UAfcttt), * 

_biBM"C'l±. T F T 2 A<fiiBfi«'Ciftt5 tfiS l/fc^, fFiB Ufcfcir 'J ~ 

— T««-CI&fls-f «5»£-li> 56**^0 LED»iaE*l**8lB I d r v li ItflB (8 
) 

Idrv = /i2 - Cox2 'W2/L2* { (2 I w L \ / U 1 • C o x 1 

•Wl) 1/2 Vds2-Vds2V2} 
•C4x.^n-5o JbsClCfc^T, Vd s 2 li^»OL E D cDm^-MEE#^ t 
fgftilf^O L ED*i!feft3*i* I d r vi:j;otftn 0 V d d (Dm.it tm^tm 
^OLED©#^4x.bntllf I d r v ©<3-©IS5& 1 1^ o C tT**, -©*§ 
I wt I d r vcomm*. (6) SCOJ:5<i:*J*tttt«!IM«»wtt/j:6ttl^ 
„ I w##x.£ftnif. ( 8) ^^fSffc-T I d r OLED^Sin'SKili^i 
ffilZtzZo ( 8) 5£fC(iV t hfr^ZtlXl^ll^Z bfr*>. VthtDifbot ( 
@ffil*3©iirSt i &©{££o# J ^S!i£a y >®©l*<=>o£) C<J;ot Iwt Idrv 
©Mi^^n-Sc fclift^c £i)<t>frZ>o irtit>*>, v t h©ift)0#(Cck 
57\ Efr/£© I w£##&ti-d itc^oT. >9rM© I d r v C £ 
o C©*-?^ TFT 2£U ~T^i^T:i&f££^3«-£te, l&fDM*£©^-£K.tfc 

1 9 
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S&B 2 3 (cA^J^n-So 7kd£&mW)®mA 2 l , tSMilKB 2 3liVS P 
£Sttfc&> iI?D ? ? (VCKA, VCKB) irl^Di bT^n-en* 1 ©^ 
jfcif&s canAl-scanAN, 2 s canBl~scan BN* 

Ji^S^-TSo &r-?fad a t a(C*fJ^bT«»CS^'5 ; -^i^ffii!>lllES2 

-?2> 0 fc/£U VCKAli. VCKBC^U MM®® 2 4 1CJ: oTtrTtfMCJI 
M£ftT^5o dn(Cj;0> 0 6 (r^b/ict9(C ^2©j£Sif§is can B*<S& 

. TFT2 a tTFT2 b© 2o© h 9 > ^ilMtr^i^ \stz.y?h?- Y 

8tJj£iU $fc§5i:*)I^TFT4^ TFT4atTFT4b02oOh7 
>^X^^a?iJ(C^^L^y^;Uy- h*jai:Lfct.0-e*5. TFT2 a tT 
FT 2 b&tfTFT 4 a tTFT 4 bl^n^n^- 1- ^AKSittd tlTl^cD 

$>m5omm®ntmm<Dnft$:-fz><, tc^-e, *-0h7>^x^ > #ct 

CD U -?liJfl;L£ft<5j^£-e&<5o 0 8 ©TFT 2 a h T F T 2 b © J: -5 tttmfc 
^©HU^^©nWS< y tf » h^-TSo ifcTFT4 a tTF 

2 0 



WO 01/06484 



PCT/JPOO/04763 



IBI&*«fi!5U loSfcli2oH±©JlRh7>^^ (TFT) (imS£laJ&* 

m 9 ii*§S!3C^*®3RlHll6<Oflil©^JfiW'C*5o -®IUSS(i> «-^*ift I 
w*<in5>7>^^TFT 1 i#3^s 5S5fc*-?OLED{c2ten«KaE I d r 

v&mffl-rzz ti*%f®cv&z> 0 ^©0 5 (c^b/cM^mssTii. tfti t 

TFT2CD#t* (V t h if) ^S^l^f ^i:H4-ot^5^, iEfiKc 
{* ( 6) sS^Bfcfc-tf-fs Iwtldr vjWEWJCtett«ly#V^tett#**a^ 
H9©H*lHl»T?J±c©J:^/xP3jB*<WaWtcfelJ/«C^o 0 9 ©M^tHSSti. T 
FT 1 CDfife. ^ 1 (Dlk&ms c a n ACDftJftJK J: -oXM^MK br-fm d a t 
a t£J£^t> L< {iMBr-TS h7>^^TFT3, £1 2 s c a n B© 

fiJS3]{C e fcoT#^iA^^r5 c t l (wTFT 1 oy- h • >£&&-f 3 b7>^ 

X^TFT4, TFT 1 ©Y- h • V-XlffltE^tlM^Ti^tSfc 

*Cti. -ecD— ^TCD^^TFT 1 ©y- hd^^n. ftfe^O^T-WGND ( 
TFT3liPMOS. -e®f&0 h y >^X^IiNMOSt'Mt 

Hh7>yx^TFTlWtlfi5i:#SU^o BP*»> ^IW±s «^*SS 
I wO^^T IfctMSH >i?X^TFT 1 *SA8B*> Kb 

2 l 
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mm** mmmwuzmmmmm v 7 >zJx* tft i^itm^ole 
ffiftm £*rr z-m+momytm+o led o«?h*e*t y - k» a k j: t> 

jA^CKiH 1 ©jt^is c a n A. m 2 ©j£Sif& s c a nB^MittS 
o 0 1 O<D0tJ-Cti. f5 1 CD^S^s canA^lll/^> % 2 (DtE&M s can 
B^b^tltl^o ::tf-^da t ad^flSfitt I w© S«E^CS * 

oledot;- k*a 1****^0 led*<o f fttit^^^cffii/^ 

w*<afcn*o c©fc£. TFTl©7-h • FH>fflliTFT4i:J;om 
Ki:S»§nt^-50t (5) ^MAb, TFTllifift««-e»ftt5, ft 

oT. *©y-h • v-x^Kt* (3) s-c^bnssEVgsA^-fSo & 

1 ©jfe^&s c a n A, S&2©7t£if&s c a nB^«itt^ #L 
< l±. i-rSP2©5t3E*s c a nB*fi^tUTFT4*o f f 
£ Q ;tii:J:otTFTl4l;/:Vgs^lCi:^n5, 1 ©*£S 

*&s c a nA^l/^tbtTFT3$o f f ikf&t-TZ Z t (C J: WStEl 
SSt^-^^d a t a fc#*aWi::i«Br3nS©"C. ^Otlif-^id a t a 

IwtUi*&tSf-^li, ^2©^gi&s c a nB^l^t^S^. 

fcStVTfi^o «^T. T;-K»A*Kl'^i:t5. TFTlOVg 

s usictiioTft^sntt^o-e, tft i a<fc?D««-c»fl^-ri>ni* 

„ TFT 1 *aEnS««Eli (3) 5£© I wfc— SfcU CtlA^Bp-fe. ^i^OL 
ED»w*n*B»*» I d r v fctt-So o£ OfT^m^ I wM^OLED 
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(Dmmmm idrv t— m-tZo tft i z&mmmx'Wjitmtz^i^ 5B*3R 

^OLED-C©*EEKT£«bTfc!iS& (5) £5. -f-^ttiE^fc 

*7;-KiAi:4^ntfSi>. ±iaoiii:«tnii, ig^-?0LED{c^n 

0 1 Hi. 0 9{^b^H*IsIK©^fi»l"C*4o 0 1 im 0 9 ©J: o t£ 
T J - h*miit£<> 8**?0LEDfiT;- Kli— ^©iEmfeV d ddJg^£ 
ntl^-^ TF T 1 © KK > t36WO L E DO* y - K (US) t© 
HCPf t^^h7>^^^TFT5^jfA^ntl^ 0 TFT 5 ©Y- Hi. 
3taE«ftmtt"CB3ta*n^ffi»»d r vtW^n^o TFT 5£lf A"f 6gtfHi 
% ^-^ft^jA^^fr^lfti^d r v^U^tfCTFT5*o f f tfcHStb 
. m-ft-mSfU w*<IS**-?'OLED*^UT*n*©*fiiih , ^*Cfc*C**o » 
*a*A<»TU^iSfeH drv*fi^tUTFT5*onttitU 3636* 
*OLEDKffi»«SEI drv*iSto cttfil#©»rflM*B 9 ©ESS fcl^&Tfc 

-So 

WJtiUft^O LED tmmtzm&istltzT F T 5 T F T 5 (r^x. 

6flJWE^Kj£bTi§ftfrP0L ED(-fflEn-5*«E*iSI»f^'*c: t^orfET'fc* 
o #JSH{fW> 5£j£*&s can t^W'WftzmMULd r v^ttMS^ 
±0^®ft:t^n5TFT5oy-M:4x.^n5o #MTI±. fgft^OL 
EDtTFT 1 t©Fli:TFT5^Jf AZtlT&t), TFT5©Y- hmti©#J 
ftHCfcoT. MT0LEDi:^n51i*t>/^7t5C,!:^-Cl5o # 
0»J (r J; ft «-Hf**<3B#;*" -5 © Ci:^TTFT5^t>bT^ 

spWKIi^O^A-T'-f ClJfcflJUT^Yb-rSo ^oT. TFT 5 ^ftJi&L-T* 
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ffli)ih7>^i'TFT5tt 38*5*3PO LED 

,t«WB»h5^^^TFTl fc**«?OLED4:«I0iU Mb* 

btlS^O LED < * ^ * . M&*KM&*ift*« L 

T383fc3R.-?0 LED *56*«»»=« < * >«rlB©ttfr*«*P #@3t©*?K 

^K§«&r*M&*ift*W«i-rs:: tcfflSt^o ioT. 

^i§ 0 tfijx.tf. 7^-7^*1/1 Ol=-T*ts OteKLTfc 

H2lt 0gc^bfcW*ISK©S!l©£^'?fc*° 0 1 TFT 1 

CD KU-f >t^^OLEDCD*V- KtOHCTFT 6#»A3*U TFT 
6 ^y_ h . K U>f >H(C«TFT7*<»«i5$n. ^©^~ h lt& 2 ©t£» s 
canBC^TMffll^t^o TFT70V-^tGND«tti:©IBH:liI 
Kj^IC2^i$nt^-5o ^©E»©Ktt^rjfe{iH9©MiaiS©*#4:* 
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M^lfGND^^ LMmm t bTO LED IZ mffifrffitlK ? K b^tt^T' 
^lCD^Ms c an A, % 2 cD^i^ s c anBWttitt^t. fl^* 
ifclw^TFT 1OTFT6^„ MTFT*, V- h • V-XBm 
■enTFT4MTFT7i:J:- 5 tI^n^50T% «Sft««-Cftfts-*"*o 
^KDfliscanA, »20^6«scanB^*lRtt*tt5. - 
ni^ot^TFTlStfTFTBCiWcVgsMiCMtttiC 2 

K«j;oT-en-en«#3nSo ^tcss i onsiis c a n a^o f f vtmt-tz 
ctiz**), mmmmtr-trnda t a fc*<*«w*r*«r*n*o"c. 

T y _ KiAtRl/^ttSo TFT 1 OVg s l*^*C (C J; ot^$tlt 
^SCD-C, TFT l^fD^-CllfPbT^nii. TFTl^n^i^li (3 
) 5£cd I wfc-SU in^t^^^^^O L E DCinSli I d r vt 
t£& 0 o£0. »«*Iw)&<S83fc*T-OLEDO«tt**I drvfc-a-T* 

o 

:: -e, TFT 6 cDftffi(ro^TU&Hj§-r£o 0 9 ©®^!IIS8K:fc^Tl±. fffiB 
bfc<fc5K, ««ftIwfc3S**^OLED©B»*«tt**=TFT 1 ICfco 
(3)5^ (4)ii!)Iw*IdrY , e*->fc,fe«U:n 
liTFT l'*2fcft5W»ei d s^. ISfDMEUCfc^T (1) St'^t>n5i^ 
„ -rttfc-fc I d s^KU-f > • v-xB*BEVd s trffc# btt^ t bfc»^t?fe 

^Ids^<*5«Wo cti\t> Vd s^#<nc*ct»r«ko"C 
K P W f > 7 V - ^«M^»» U f - ir * ;l/S*<*^"T 
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I d s=u • Cox -W/L/2 (Vgs-Vt h) 2 * (1 + A • Vd s) 
••• (9) 

tot, idst±Vdsi:l$fftKti:«o-t% AiijE©5Eare&* 
dftfrtfU 0 1 -2<D®&OW>ft***-Zo Ml 2©TFT6©»ftl^Bt 

(9) 5tKMm±a&fttf. m^^^tmmmt-cv s s^t*^ti i 

tc^, I dr vliTFTl£Sgn£©-C, fOft^TFT 
l^©*HEHTF*<:*:£<tttK *<DFH>m& (TFT6©7-*Wffc) #-fc 
#-TSo CO»«TFT6©Vgstt/M<ttt), ;WiIdrv^(t5 
^|pI(CfFffl-r^o »*fcbt, TFTlOKKVltt (TFTBOV-Xltt 

fc-CI d s#*£< I«fc6tt^'c:fcA<*)3^* 0 -r^^>*>> Iwtldrv^ 
M^Ki<-l!Et^-tM^o c©iM^££0JKm3-££fc#>Kli. T 
FT 1. TFT6*CVd s trStf * I d s©tt#W§ <1"50*<m>©t* 
„ mh7yifX?&&fo& i &~Z%}<'t2itZZ£f)<m£ U^o tiTF 
Xi, TFT6^i:y-h • Ku-f >H#&il&&ttT^£©T\ »*i&**t5ff 

ttfl^tfSKfcU 36#3tf?0 L EDTOOTT^IU^TF T 6 

«tn«. 3gJt3R^OLEDJ=«t*l*««fBl d r vli. TF T©«tttf6o|i: J: 
&-*\ 0 9©SIJfcfl«J:9IE«{:: I wfc-SrTSo Bl-L© «k 5 t=*«»J©W»SB«. 

2 6 
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*CUfcK^>©Itt*HSftt*«tti«^R fc ^^ TFT6, TFT7 

N 01 K HI 2©®»fc«». AT*** I W3&<*n* f>7>^TFT 1 S 
58**^0 LED^*n*«* I drT*Wt4^ 0 1 ST?***** 

a*Mfc*****«^OLEDC*r. 38***0 LED**. T;-K»tF* 

#0>|cDiIf^[5J!&l*. TFTlOfliU ^lO^SSs c anACMlCi-'tB 
iiBStf-^^d a t a t^t»b< h5 >^nFT 3, ft 

2<D££tts canB0Wiaoti§M»iW:TFT10y-b • Kl/ 
^>«nh7>^3'TFT4 1 TFTloy-Mtt^ »*&**T 
«t,ftftt5fc»©**C, TFT 1 O >tl«IttVd d tcDii*c»A 
$nfcPft^^h7>i?X?TFT5, XtfaS^T-OLEDT^^^^o 01 

TFT10Vgs*8iaKUti:ftSt5. ft> T F T 5 Of- h d r 

v-efflMZftZo TFT5*fUAt5IWIi> f-^«#ii*^8i»d r v 
*Kl/^tUtTFT5*of IftBtU «f t»I w^TTFT 1 I: 
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mtm i i <DM&tmwi-efo2> 0 
mi 4 1*> 0i s^jsuytw^Mo^wc**. hi stHi 4tm 

mi 5itm5K7fiVtcmm®me>&mm-e$>z>o *wmm&i*. ^tmu^x^ 

ilih7>^X^TFT20y- h t V-XP^CDmE^lS-ttf t-Ty- Mifflin 
^n-SmBEU-<>'^T^PMt-5^SIE^E^{ix.-CV^^o BP*.> TFT20V 

-x£-tft i ©v-x«^«kot>-r^^JSv^*ttE(c»tt-r4ci t-c. 
mi 6 1*0 1 5tr^bA:H3Riais©aE^«ii-c*«o mm^mu, m 

ih7>^X^TFT2©y- H t^2©^^s c a n B Cl^ b/ciISP^* 

(ZWOIM-T^SlRfc-rSIBK, §iC2©fPfflt'TFT20y- h«tt«-^=F 
s c a n At. H*&KlH-3fcfe©ffffiW^^-*7 = --*»d a t a ir^v 
M?OLEDt, M&tes c a n AC Z^TfflmZtlR^r- 9Ud a t a^ 

6^*6nfci»K««M*K»*atr»a#a ctfti. tft3, .o t 

Sl&^iS: (TFT 2) &®f^<£>«?ffitffll©*£i£^^ ^3E^s c 

2 8 
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n A#*«K fc* - fc« «*0****O LED ttfiM* 

Snfc«*«««=I»l5^»K^»'* , * , *™" C **' T ^ (TFT 1, 

TFT3, C) i:^tt*ii*nfcW««^«*^» $R < TFT 
2) C*»r**«E™ CC2) **//c*??k *MW>ffl*©*l"<*«l* 

FT 1 K J:o-C*afc*nfc*El/^***C«c«»-r*l*. ^»C©-^cd^ 

ft^in^bT. tft 2©y- ncwiiii*n*^#*E^^^*T*»i»-r*« 

f t 2 of — itfiii^siitiifra^ 
MHiti. *tt*»*stt»*a*+«=" h- ^^u »#a*»T«- l 

" i,^W 0 l^AV S , TFT2©y-hC#fc-r*»* <*-M« 
. «OttO«^M) «pm^ T F T 2 CDY— MftliAV g = AV s 
*C/ (C + Cp) «l*«TU VgsWMWc H, L«ffc©»*r*l*ff 

-«*-f:7 (01 8-CliPMOS) tbtl^o ^rbTWi-Cti. 01 8 (C^ 

0 1 OUB 1 8(:*lfcKRH»OW*t*«, *«"Ctt, H5> 0 8. 0 
9> 01 1-01 7K*(,fcH»i:Wi:, MIHT'PftWFTfr 
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c>m®.htc2 -o&K&mnm h 5 > t f t s »tf *>r * f-ffi** h 7> 

X^TFT 4 ^-enWi5tSi> 1 ©*2E»s c a n AS. 

^2©^scanBI«lt, -&n**nSiJ* KfrJSU-f So -Ock9(^iJ 
*ir#J8llir£S[lS{i. 01 8©0>J©£9KTFT3&tfTFT4£*iI©ff^-e 

ftftfiljtUt, 12 1 8 © £9 Kir-* aid ata^PNP hv>*JX?B I P 

>i?x* i b i p i (DMmwugm&efrzb, v^yj^zB i p i ©=»u? 

^ . i * y -5 gK©ME (0>lx.ti 1 V) ^ot^titi Y^y'J?* 

^BIPl liBSSIiftStb'riftU f-^da t a dli I w=£ I b© 

»**lcASfc»*tt**''^ ^i&SSiSJi/S I b«kt)«^tSo d©t#TF 

mSSsiit * & * tine ^ c t K 6 o 

TFT3tTFT4^iJ^©f^, BP 5* ft -6*13* 1 ©t£S& s c 
anA, tg2<D7itmms canBCi^TttiU *#&*»7»SKliT F T 3 
i:Mo-CTFT4^o f f l^itt^C t^U^l* U\, *WM^&Z>mm 
EJggcfcl^Tli. TFT3tTFT4li. ijiii£L/cg-0!l© «k -5 tzm—mm?J 7 
•C&Z<&Wltte<. TFT 3 tTFT4 t \tm— £ tzltgte <5#m* << fQlb t> 
-eft-&*ft©y — r£s c a nAStFs c a n B i^S'J* 

3 o 
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8U #£&*jfc7B#^4TFT3i;:$fc*£oTTFT4#o f ftitnti-&£? 

TFT 3. TFT4£^n-eftSiI©5tSEi$s c a n A. sea n B^J: 

TFT4^on«itu ^^mitxmm^mn-r ^> c ^*<-e# -nii> 

TFT 1 h • Klx-f MTFT2 ®y- b^ig*5e£n£fca6. TFT 

2<D?~ HEHTFT 1 (cniiTFT2<Ob#l^CSff«U^ 
) fctttK TFT K TFT2*i:o f f ttttttti^^SSo $2®s c a 
nBOSilt 02 0 (b) l^ti^l^ /<^^tt©«fl"«*^*C*>A^^ 
U 02 0 (C) CStscanB' © J: 9 Jw»«a9ttffiUTOT*^"C t>&<^ 

o 

BEtc. laUNrlBIWfiFK^W^^W^ 5B*«IB©.«* (duty) 

ttz^ 05. 0 8. 0 9. 01 i~0i 8 -e^bfcigg& tmm^ 0 1 9©m 

+ ***-f :7©»<^ JRi£ffi»Bih5>S>;**TFT 3*Pf t^'f^tb 

3 1 
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gg»iitt*^</h£^cia<2£uv\, tints*. fji&u/icfc-pK. T-rmm. 

tt©MMB*<l£^^ ^-^^i6m8§^^^*^ nJf5 ^ V ^ TFT 3 
^liron/o f ft^fcfc^Sis c anAOiiB^(4*^ 
t}ts.tz<D 'J K £ ^ £ T* £> £ o 

^ W ^^t^*U>o *i-C. 01 9©«tl«ttTFTl*<NM0S 
-efcSOKttU TFT3^PM0S-emsKbT. TFTStfOlEBT^S 
<«l;LT^So BP^TFT3-C©*E»T». tSa^IIIIwOtmot 
*|i**fctt*fe«>. t*-**©^**'.!^ 1 w 

*<«*CDt*©TFT3l=*»*lt**EI*T*/h*<r^*"C**. SI 9 ^ T * 

„ -e*ii:#o"CTFT3©y-h ■ V-XlH*E©lft»«*»*»*U TFT3© 
*>^*>XttT#***fcfWB«. C<1K#U t>LTFT3#NM0S 

iSTC*!). TFTSO-fVh'-y^liiSUbJK ^-^Hft©_h#£ 
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